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selected from alkojEy containing polymers, cdklo^ derivatives, and mixtures tlMieof ; where the tatio of polymeric agent to dye binding 
polymer on a ppm baas delivered in the wash solution is from about 2:1 to about 250:1. The inventicn also relates to a detergent 
composition which contains the dye transfer inlulnting compoation in addition to surfisuitants, builders and other conventional detergent 
ingredients, when die level of dye bim^ng polymer in the detergent ccmpoation is from about OWl % to about 10 % by weight, and the 
levd of pcdymeric agent in the detergent oonq»silion is from about 0.1 % to about 15 % by weigbt The amount of dye bimfi^g polymer 
dciUvered in tlie wash solution b from about OjOI ppm to about 120 ppaa» and the amount of polymeric ogent delivered ii die wash acdution 
is from about 1 ppm id about 1(X) ppoL 
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DETERGENT COMPOSITIONS INHIBITING DYE TRANSFER IN WASHING 



Related Application 
Field of the Invention 

The present invention relates to a composition for inhibiting dye transfer 
betv/een fabrics during washing. 

Background of the Invention 

One of the most persistent and troublesome problems arising during 
modem fabric laundering operations is the tendency of some colored fabrics to 
release dye into the laundering solutions. The dye can then be transfened onto 
other fabrics being washed therewith. 

Polyvinylpynolidone and ottier dye binding polymers have been used to 
inhibit dye transfer between fabrics during laundering operations. However, it has 
now been found tiiat certain polymeric agents such as polyethylene glycol or 
carboxymethylceliuiose combined with certain dye binding polymers, in specific 
ratios, provide an unexpected improvement in the dye transfer inhibition 
performance of detergent compositions. This combination of ingredients is very 
effective in reducing the amount of dye transfer that occurs during a laundering 
operation. 

Accordingly, the present Invention provides a dye transfer inhibiting 
composition which exhibits optimum dye transfer inhibiting properties. 

Summary of the InvenMon 

The invention relates to a dye transfer inhibiting composition comprising: 
(a) dye binding polymers selected from polyvinylpyrrolidone, polyamine N-oxide 
containing polymer, N-vinylimidazole N-vinylpyrrolidone copolymer, and mixtures 
thereof, and (b) polymeric agents selected from alkoxy containing polymers, 
cellulosic derivatives, and mixtures thereof; where the ratio of polymeric agent to 
dye binding polymer on a ppm basis delivered in the wash solution is from about 
2:1 to about 250:1. The invention also relates to a detergent composition which 
contains the dye transfer inhibiting composition in addition to surfectants, builders 
and otiier conventional detergent ingredients, where the level of dye binding 
polymer in the detergent composition is from about 0.001% to about 10% by 
weight, and the level of polymeric agent in tiie detergent composition is from about 
0.1% to about 15% by weight The amount of dye binding polymer delivered in 
the wash soluti n is from about 0.01 ppm to about 120 ppm, and th amount of 
p lymeric agent delivered in th wash solution is from about 1 ppm to about 100 
ppm. 
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D tailed Description of the Inv ntion 
It has now been discovered that the combination of certain polymeric 
agents and certain dye binding polymers, in specific rattos, delivers unexpectedly 
Improved dye transfer inhibition relative to the dye binding polymers alone. As a 
5 result, the dye transfer inhibition performance of a detergent composition csm be 
dramatically enhanced. 

The dye binding polymers are selected from polyvinylpyrrolidone, 
polyamine N-oxide containing polymer. N-vinylimidazole N-vinylpyrrolidone 
copolymer, and mixtures thereof. These dye binding polymers are described in 
10 more detail hereinbelow. 
Pohnyinvlpyrrolldone 

The dye binding polymer can be a polyvinylpyrrolidone ("PVP^ having an 
average molecular weight of Uom about 5.000 to about 400.000. preferably from 
about 5.000 to about 200.000. more preferably «rom about 5,000 to about 50.000. 

15 and most preferably from about 5,000 to about 20,000. Suitable 
poly>rihylpyrTOlldones are commercially available from GAF Corporation, New York, 
NY and Montreal, Canada under the product names PVP K^l5 (average molecular 
weight of 10.000). PVP K-30 (average molecular weight of 40.000), PVP K-60 
(average molecular weight of 160.000). and PVP K-QO (average molecular weight 

20 of 360.000). PVP K-15 is also available from ISP Corporation. 
PolyvinylpyrroBdones are known to persons sWDed In the detergent field; see. for 
example. EPhA-262.897 and EP-A-2S6.696. The amount of polyvinylpynoBdone , 
used in the present detergent composittons is preferably from about 0.001% to 
about 5% by weight of the detergent, more preferably from, about 0.01% to about 

25 4% by weight, more preferably from about 0.05% to about 3% by weight, and most 
preferably from about 0.1% to about 2% by v»«lght The amount of 
pdyvinylpyrroBdone delivered in the wash solution is preferably from about 0.1 
ppm to about 75 ppm, more preferably from about 0.5 ppm to about 50 ppm, and 
most preferably from about 1 ppm to about 25 ppm. 

30 Pohfamine N-Q«ide Contai ning Polvmer 

The dye binding polymer can also be . a polyamine N-oxkle containing 
polymer whfch contains units haying the fbllowlrig structure fbrmula (I): 

P 

■ ■ I • 

35 (I) Ax 

I 

R 

wherein P is a polymerisable unit wh ret the R-N^ group can be attached or 
wherein the R-N^ group fomis part of the polymerisable unit or a combination of 
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both: 

0 0 0 

II II 11 

wherein A is NC. COi C. -0-. -S-. or -N-; x is 0 or 1; and 
s wherein R are aliphatic, ethoxylated aliphatics, aromatic, heterocyclic or alicyclic 
groups or any combination thereof whereto the nitrogen of the N-O group can be 
attached or wherein the nitrogen of the N-0 group is part of these groups. 

The N*0 group can be represented by the following general structures; 

O O 

10 I I 

(Rl)x.N-(R2)y =N-(Ri)x 

I 

(R3)2 

wherein Rf, R2. and R3 are aliphatic groups, aromatic, heterocyclic or allqrclic 
IS groups or combinations thereof, x and/or y and/or z is 0 or 1 and wherein the 

nitrogen of the N-O group can be attached or wtierein the nitrogen of the N-O 

group forms part of these groups. 

The N-O group can k>e part of the polymerisable untt (P) or can be attached 

to the polymeric backbone or a combination of both. 
20 Suitable polyamine N-oxldes wherein the N-O group fonns part of the 

polymerisable unit comprise polyamine N-oxides wherein R is selected from 

aliphatic aromatic, alicydic or heterocyclic groups. 

One dass of said polyamine N-oxides comprises the group of polyamine N- 

oxides wherein the nitrogen of the N-O group forms part of the R-group. Preferred 
25 polyamine N-oxides are those wherein R is a heteR)qfclie group such as pyridne. 

pyrrole, imidazole, pyrrolidine, piperidine. quinoline. acridine and derivatives 

thereof. 

Another dass of said polyamine N-oxides comprises the group of 
polyamine N-OMdes wherein the nitrogen of the N-O group is attached to the R- 
30 group. 

Other suitable polyamine N-oxides are the polyamine oxides wliereto the 
N-O group is attached to the polymerisable unit A preferred ctass of these 
polyamine N-oxides are the polyamine N-oxides having the geiMral formula (I) 
wherein R is an aromatic heterocyclic or alicydic group vwherein the nitrogen of 
35 the N-O functional group is part of said R group. 

Examples of this dass are polyamine oxides wherein R is a heterocydic 
compound such as pyridine, pyrrole, imidazole and derivatives thereof. 

Another preferred dass of polyamine N-oxides are the polyamine oxides 
having th general fbrmula (I) wherein R are aromatic h terocydic or alicydic 
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groups wherein the nitrogen of the N-O functional group is attached to said R 
groups. 

Examples of this class are polyamine oxides wherein R groups can be 
aromatic such as phenyl. 

s Any polymer backbone can be used as long as the amine oxide polymer 

formed is water-soluble and has dye transfer inhibiting properties. Examples of 
suitable polymeric backboneis are polyvinyls, polyalkylenes, polyesters, polyethers. 
poiyamide, polyimides, polyacryiates and mixtures thereof. 

The polyamine N-oxide containing polymers of the present invention 

10 typically have a ratio of amine to the amine N>oxide of 10:1 to 1:1000000. 
However the amount of amine o)dde groups present in the polyiamine N-oxide 
containin|9 polymer can be varied by appropriate copolymerization . or by 
appropriate degree of N-oxidation. Preferably, the ratio of amine to amine N-oxide 
is from 2:3 to 1:1000000. Mcwe preferably from 1:4 to 1:1000000. most preferably 

IS . from 1:7 to 1:1000000. The polymers of the present invention actually encompass' 
* random or btock copolymers where one monomer type is an amine N-oxkJe and 
tlie other nwnomer type is either an amine N-oxide or not The amine oxide unK * 
of the polyamine N-oxides has a PKa < 10. preferably PKa < 7. more preferred 
Pica < 6. 

20 The polyamine N-oxide containing polymer can be obtained in almost any . 

degree of polymerization. The degree of polymerization is not critical provided the 

inaterial has the desirad water-solubility and dy»>suspending power. 

Typically, the average molecular weight of the polyarnihe N-oxIde 

containing polymer is vwithin the range of 500 to 1.000.000; preferably from 1.000 * 
25 to 50,000. more preferably from 2.000 to 30.000. most praferaWy from 3.000 to 

20.000. 

The amount of polyamine N-oxide containing polymer used in the present 
detergent compositions is preferably from about 0.005% to about 5% by v>«ight of 
the detergent, more preferably from about 0.01% to about 3% by weight, and most 

30 preferably from about 0.02% to about 1.6% by weight The amount of polyamine 
N-oxide containing polymer delivered in the wash solution is preferably from about 
0.01 ppm to about 30 ppm. more preferably Itom about 0.05 ppm to about 20 
ppm. more preferably from about 0.1 ppm to about 10 ppm. and most preferably 
from about 0.1 ppm to about 5 ppm. 

35 i>UHnvBinlda»ote M-vinvl py™"'***'^ CoDOtvmer 

The dye binding polymer can also be an N-vinylimidazole N- 
vinylpyrrolidone copolymer having an average molecular weight range from about 
5000-1.000.000. preferably from about 20.000-200,000. Highly preferred 
polymers having an xcellent overall detergency performance hav an average 
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molecular weight range from 5.000 to 50.000 mor pref rably from 8,000 to 
30.000. most pref rably from 10.000 to 20.000. Th average molecular weight 
range was det mnined by light scattering as described in Berth H.G. and Mays J, 
W. Chemical Analysis Vol. 113 "Modem Methods of Polymer Characterization". 

5 The N-vinylimidazole N-vinylpyrrolidone copolymer of the present invention 

has a molar ratio of N-vinylimidazole to N-vinyipyn^lidone from 1 to 0.2, more 
preferably from 0.8 to 0.3. most preferably from 0.6 to 0.4. The N-vinylimidazole 
N-vinylpym3lidone copolymers can be linear or branched. 

The amount of N-vinylimidazole N-vinylpyrrolldone polymer used in the 

10 present detergent compositions is preferably from about 0.005% to about 5% by 
weight of the detergent, more preferably from about 0.01% to about 3% by weight, 
and most preferably from about 0.02% to about 1.6% by weight The amount of 
N-vinylimidazole N-vinylpyrrolidone polymer delivered In the vi^ solution is 
preferably from about 0.01 ppm to about 30 ppm. mone preferably from about 0.pS 

15 ppm to about 20 ppm, more preferably from about 0.1 ppm to about 10 ppm, and 
most preferably from about 0.1 ppm to about 5 ppm. 

The polymeric agents vvhich are combined with the dye binding polymers in 
the present compositions are selected from alkoxy containing polymers, cellufosic 
derivatives, and mbctures thereof. These polymeric agents are described in more 

20 detail hereint)elow. 

Alkoxv Containing Polymers 

The alkoxy containing polymers (i.e., polymers having alkoxy moieties) can include 
copolymeric btocks of ethylene terephthalate and polyethylene oxide or 
polypropylene oxide terephthalate and the Kke. The most preferred alkoxy 

25 containing polymers indude polyethylene glycol or polypropylene glycol and 
derivatives thereof. Particularty preferred Is polyethylene glycol CPEGl having an 
average molecular vt«ight from about 500 to about 100,000, preferably from about 
1,000 to about 50,000, more preferably from rt)out 1,500 to about 10,000, and 
most preferably from about 1.500 to about 4,000. Polyethylene glycol is prepared 

30 in a known manner by subjecting ethylene glycol to a polycondensation process; 
thus, the polyethylene glycol may be regarded as the condensatton polymer of 
ethylene oxide or ethylene glycol with virater. The general structure Is: HCH-CH2- 
CH2-0)n-H. Suitable polyethylene glycols are commercially available from Union 
CarbMe Chfemicals and Plastics Co., Inc.. Danbury, CT. The polyethylene glycol 

35 can be added as a separate ingredient or as part of a combined ingredient (e.g.. a 
co-flake containing about 99% polyethylene glycol and about 1% suds 
suppressor). 

An ther suitable alkoxy containing polymer is a copolymer having random 
blocks of ethylene terephthalate and p lyethylene oxide (PEO) terephtalate. More 

5 



wo 95/03390 



FCT/US94/06849 



specifically, these p lymers ar comprised of repeating units of . ethylene 
terephthalate and PEO ter phthalat in a mol ratio of thylene terephthalate 
units to PEO terephthalate units of from 25;75 to 35:65, said PEO terephthalate 
units containing polyethylene oxide having molecular weights of from 300 to 2000. 

5 The molecular weight of this polymer is in the range of from 3,000 to 55,000. 

Another suitable alkoxy containing polymer is a polyester with repeating 
units of ethylene terephthalate containing 10-15% by weight of ethylene 
terephthalate units together with 90-80% by weight of polyoxyethyiene 
terephthalate units, derived from a polyoxyethyiene glycol of average molecular 

10 weight 300-5,000. and the mole ratio of ethylene terephthalate units to 
polyoxyethyiene terephthalate units in the polymeric compound Is betiween 2:1 
and6:1. 

Other alkoxy containing polymers are compounds of fbrmula: 
O O O O 

IS II II II II 

X-(OCH2CH2)n [OC-R"'-CO-R2)u(OC-R3 - CO-R2)v1 
0 0 

II II 
OC-R4-CO-(CH2CH20)n-X 
20 wherein the r1 moieties are aU 1.4-phenytene moieties: the r2 moieties are 
essentially ethylene moieties, 1,2-propyiene moieties or mixtures thereof; the r3 
moieties are substituted 1.3-pheny|ene moieties having the substituent 
0 O O 

II II II 

25 -CO [(R2.0C-R^-C01 w (CH2CH20)n-X 

at ttie 5 position; the R^ moieties are R^^ or r3 moieties, or mixtures ttiereof. each 
X is ethyl or preferably methyl; each n is from 12 to 43; when w is 0. u ♦ v is from 3 
to 10; when w is at least 1, u v w is from 3 to 10. Preferred block polyesters 
are those where v is 0. 1.e. the linear bkxdc polyesters. For these preferred linear 

30 Uoclt polyesters, u iypicaHy ranges from 3 to 8. espetially fbr those made from 
dimethyl tprephthalate. ethylene glycol (or 1.2.pfopylene glycol) and methyl 
capped polyethylene glycol. The most water soluble of these linear btoi* 
potyestas are those where u is from 3 to 5. 

Other alkoxy containing polymers suitable for the present invention are 

35 alkoxylated polyamines. Such materials can conveniently be represented as 
molecules of the empirical structures with repeating units: 
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JN R] n Amine form 



(alkoxy)y 
and r1 
5 ! 

fl^^ R] nX" Quatemized fomrt 

" I 

(alkoxy)y 

Wherein R is a hydrocarbyl group, usually of 2-6 carbon atoms; R^ may be a 

10 C20 hydrocarbon; the alkoxy groups are ethoxy. propoxy. and the like, and y is 2- 
30, most preferably from 10-20; n is an integer of at least 2. preferably from 2-20. 
most preferably 3-5; and is an anion such as halide or methylsulfate, resulting 
from the quatemization reaction. 

The amount of alkoxy containing polymers used in the present detergent 

15 compositions is preferably from about 0.2% to about 8% by weight of the 
detergent, more preferably from about 0.3% to about 6% by weight, and most 
preferably from about 0.4% to about 4% by weight. The amount of alkoxy 
containing polymers delivered in the wash solution is preferably from about 3 ppm 
to about 90 ppm, more preferably from about 5 ppm to about 80 ppm, and most 

20 preferably from about 10 ppm to about 70 ppm. 
Cellulosic Derivatives 

The cellulosic derivatives for use as polymeric agents in the present dye 
transfer inhibiting compositions are water-soluble celluiosic derivatives which 
include the alkali metal salts of a carboxy tower alkyi cellulose having up to 3 

25 carbons in the alkyi group, such as the sodium and potassium salts of 
carlKwymethylcellulose or of carboxyethylcellulose. Sodium 
carboxymethylcellulose is preferred. Suitable water-soluble cellulosic derivatives 
also include the lower alkyl ceUulose ethers, e.g., methyl cellulose and ethyl 
cellulose; hydroxyalkyi cellulose ethers, e.g.. hydroxyethyl cellulose; cellulose 

30 ethane sulfonic add; and cellulose giycollic add. 

The amount of cellulosic derivatives used in the present detergent 
compositions is preferably from about 0.2% to about 8% by weight of the 
dete^ent, mora preferably from about 0.3% to about 6% by weight, and most 
preferably from about 0.4% to about 4% by weight The amount of cellulosic 

35 derivatives delivered in the wash solution is preferably from about 3 ppm to about 
90 ppm. more preferably from about 5 ppm to about 80 ppm. and most preferably 
from about 10 ppm to about 70 ppm. 

As discussed above, it has surprisingly been discovered that by combining 
the polymeric agents with th dye binding polymers in certain ratios, an 
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unexpected improvement in dye transfer inhibition is obtained. The ratio of 
polym ric ag nt to dye binding polymer on a ppm basis delivered in the wash 
solution is from about 2:1 to about 250:1. When polyvinyipyrroltdone is used as 
the dye binding polymer, the ratio of polymeric agent to dye binding polymer on a 

5 ppm basis delivered in the wash solution is preferably from about 2:1 to about 
50:1. more preferably from about 3:1 to about 20:1. more preferably from about 
3:1 to about 10:1, and most preferably from about 4:1 to about 8:1. When 
polyamine N-oxide containing polymer and/or N-vinylimidazole N-vinylpynx)lidone 
copolymer are used as the dye binding polymer, the ratio of polymeric agent to 

iO dye binding polymer on a ppm basis delivered in the wash solution is preferably 
from about 3:1 to about 150;1. more preferably from about 3:1 to about 100:1. and 
most preferably from about 4:1 to about 75:1 . 

The present dye transfer inhibiting compositions are conveniently used as 
additives to conventional detergent compositions for use in laundry operations. 

15 The present invention also encompasses detergent compositions containing the' 
dye transfer inhibiting compositions along witti conventional detergent ingredients. 
Detergent Ingredients 

A wide range of surfactants can be used in the detergent compositions. A 
typical listing of anionic, nonionic, ampholytic and zwitteribnic dasses, and species 

20 of these surfactants, is given In U.S. Patent 3.684,961 issued to Norris on May 23. 
1972. 

Mbctures of anionic surfactants are particularly suitable herein, especially 
mixtures of sulphonate and sulphate surfactants in a weight ratio of from 5:1 to 
1:2. preferably from 3:1 to 2:3. more preferably from 3:1 to 1:1. Preferred 

25 sulphonates include alkyl benzene sulphonates having from 9 to 15. especially 11 
to 13 cart)on atoms In ttie alkyl radical, and ttte alpha-sulphonated metttyl fatty 
add esters in which the fatty add is derived from a C12-C18 source, 
preferably from a Cie-Ci8 fatty source. In each instance the cation is an alkaH 
metal, preferably sodium. Preferred sulphate surfactants are alkyl sulphates 

30 having from 12 to 18 carbon atoms in the alkyl radical, optionally in admixture witti 
ethoxy sulphates having from 10 to 20, preferably 10 to 16 carbon atoms in ttie 
■ alkyl radteal and an average degree of etiioxylation of 0.1 to 9. Examples of 
preferred alkyl sulphates herein are tallow alkyl sulphate, coconut alkyl sulphate, 
and C14.15 alkyl sulphates. The cation in each instance is again an alkali metal 

35 cation, preferably sodium. 

One dass of nonionic surfactants useful in ttie present Invention are 
condensates of etiiylene oxide witti a hydrophobic moiety to provide a surfactant 
having an average hydrophilio-lipophilic balance (HLB) in tti range from 8 to 17. 
preferably from 9.5 to 13.5. m re preferably from 10 to 12.5. The hydrophobic 
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(lipophilic) moiety may be aliphatic or aromatic in nature and the length of the 
polyoxyethylene group which is condensed with any particular hydrophobic group 
can be readily adjusted to yield a water-soluble compound having the desired 
degree of balance between hydrophilic and hydrophobic elements. Especially 
s preferred nonionic surfactants of this type are Cg-C^s primary alcohol ethoxylates 
containing 3-9 moles of ethylene oxide per mole of alcohol, particularty the 0^4- 
Ci5 primary alcohols containing 6-9 moles of ethylene oxide per mole of alcohol 
and the C12-C15 primary alcohols containing 3-9 moles of ethylene oxide per 
mole of alcohol. 

10 Another class of nonionic surfactants comprises alkyi polyglucoside 

compounds of general formula 

RO(CnH2nO)tZx 

wherein Z is a moiety derived from glucose; R is a saturated hydrophobic alkyI 
group that contains from 12 to 18 carton atoms: t is from 0 to 10 and n is 2 or 3; x 

IS is from 1.3 to 4. the compounds including less than 10% unreacted fa^ alcoho) 
and less than 50% short chain alkyi polyglucosides. Compounds of this type and 
their use in detergent are disclosed in EP-B 0.070.077. 0.075.996 and 0.094,1 18. 

Also suitable as nonionic surtactants are polyhydroxy fatty add amide 
surfactants of the formula 

20 R2.C-N-Z. 

II I 
6 r1 

wherein R^ is H. or R^ is C1-4 hydrocartiyl. 2-hydrbxy ethyl, 24iydraxy propyl or a 
rhbdure thereof, r2 is C5.31 hydrocari9yl, and Z Is a polyhydroxyhydrocarbyl 

25 having a Ibiear hydrocarbyl chain with at least 3 hydroxyls cfirecfly connected to 
the chain, or an alkoxylated derivative thereof. Preferably, R^ is methyl. r2 is a 
straight C-n.is alkyI or alkenyl chain such as coconut alkyI or mixtures thereof, 
and Z is derived from a reducing sugar such as glucose, fructose, maltose, 
lactDse, in a reductive amination reaction. 

30 The compositions according to the present invention may further comprise 

a builder system. Any conventional builder system is suitable for use herein 
including aluminosaicate materials, phosphates, sHicates, polycarboxylates, fatty 
adds, materials such as ethylenediamine tetraacetate, and metal ion sequestrants 
such as aminopolyphosphonates.. 

35 Suitable builders can be an inorganic ion exchange material, commonly an 

inorganic hydrated alumlnosilicate material, more particularty a hydrated synthetic 
zeolite such as hydrated zeolite A. X, B or HS. 

Anoth r suitable inorganic build r material is layered silicate, e.g., SKS-6 
(Hoechst). SKS-6 is a crystalline layered silicate consisting of sodium silicate 
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(Na2Si205). 

Suitable polycarboxy late builders for use herein Include nitrilotriacetate 
(NTA); ethylenediaminetetracetic acid (EDTA); dtric add, preferably in the form of 
a water-soluble salt; and derivatives of succinic add of the formula R- 

5 CH(C00H)CH2(C00H) wherein R is C-iq-ZO ^"^V a'kenyl, preferably C12.I6. 
or wherein R can be substituted with hydroxy I. sulfo sulfoxyl or sulfone 
substituents. Spedfic examples indude lauryl sucdnate, myristyl sucdnate^ 
palmityl sucdnate, 2-dodecenylsucdnate. 2-tetradecenyl sucdnate. Sucdnate 
builders are preferably used in the form of their water-soluble salts, induding 

10 sodium, potassium, ammoniurn and alkanplammonium salts. 

Especially for the liquid execution herein, suitable fatty add builders for use 
herein are saturated or unsaturated Ci(>.i8 acids, as well as the 
corresponding soaps. Preferred saturated spedes have from 12 to 16 carbon 
aitoms in the aikyi chain. The preferred unsaturated fetty add is deic add. 

IS Another preferred builder system fbr liquid compositions is based on dodecenyf 
sucdnicadd. 

Preferred builder systems for use in granular compositions indude a 
mixture of NTA, phosphate and zeolite. 

Other builder materials that can form part of the builder system fbr use in 

20 granular compositions for the purposes of this irnrention include inorganic 
materials such as alkali metal carbonates, bicarbonates, silicates, and organic 
materials such as the organic phosphonates, amino polyalkylene phbsphonates 
and amino polycarbQxylates. Other suitable water-soluble organic salts are the 
hcmo- or co-polymeric adds of their salts, in which the polycarisoxyiic add 

25 comprises at least two carboxyl radicals separated from each other by not more 
than two cart)on atoms. Polymers of this type are disclosed in GB-A-1, 596.756. 
Examples of such salts are potyacrylates of MW 2000-5000 and their copolymers 
with maleic anhydride, such copolymers having a molecular weight of from 20.000 
to 70,000, espedally about 40,000. 

30 Builders are normally included in amounts of from about 10% to about 80% 

by weight pr the detergent composition, preferably froni about 20% to 70%, and 
more preferably from about 30% to about 60%. 

Other components used in detergent compositions may be employed, such 
as suds boosting or depressing agents, enzymes such as proteases, amylases or 

35 lipases, enzyme stabilizers or activators, bleaching agents, soil-suspending 
agents, soil-release agents, fabric softening agents, optical brightened, abrasives, 
bactericides, tarnish inhibitors, coloring agents, and perfumes. Espedally 
preferred are combinations witti enzyme technologies which als provide a ^ of 
color care benefit, for example cellulase for color maintenance/rejuvenation. 
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The detergent compositions according to the inv htion can be in liquid, gel. 
paste or granular fonns. Granular compositions will generally have a density from 
about 300 g/l to about 900 g/l. "Compeer granular detergents can have a 
relatively higher density than conventional granular detergents; in such case, the 

5 detergent compositions will contain a lower amount of "inorganic filler sair (e.g., 
sodium sulfate), compared to conventional granular detergents, typically not more 
tiian 20% filler salt 

The present invention also relates to a process for inhibiting dye transfer 
from one fabric to another of solubilized and suspended dyes encountered during 

10 fabric laundering operations involving colored fabrics. The process comprises 
contacting fabrics with a laundering solution containing the dye transferJnhibiting 
composition of this invention. The process of the invention Is convenientiy carried 
out in the course of the washing process. The washing process is preferably 
carried out at 1^ to 90<^, espedaliy 5% to 60^. The pH of the treatment 

IS solution is preferably from about 7 to about 12, espedaliy from about 8 to about 
11. 

The following examples are meant to exemplify compositions of the 
present invention, but are not necessarily meant to limit or otiienvise define the 
scope of the invention, said scope being determined according to claims which 
20 follow. 



Example 1 

A granular laundry detergent composition of the present invention is as 
follows: ■■ ^ 



25 



IngrMlient: 


Weight 
Percent 


Crutched 




Sodium Ci9 Rnear alkylbenzene sulfonate 


12.2% 


Sodium Ci^i^ alkyl sulfate 


12.2% 


Tetrasodium pyrophosphate 


7.2% 


Nitrilotriacetate (active) 


19.5% 


Sodium caridonate 


13.0% 


Sodium silicate solids 


6.1% 


Optical Briqhtener 


0.1%. 


Zeolites (active) 


4.7% 


De^ust . 




Condensation product of 3 linear alcohol witti 6.5 moles 
ethvlene oxide 


0.8% 


Drv-Adds 





1 1 



wo 95/03390 



PCT/US94/06849 



PolyvinylDvrrolidone 


0,5% 


Polyethylene Qlycol 


0.%7 /D 


Prot ase enzyme 


0.1% 


Perfume 


0.5% 


Zeolites (active) 


1.2% 


Cellulase enzyme 


0.9% 



The "cnitched" ingredients are mixed together with water in a cnitcher to form a 
paste. This mixture is then spray dried to evaporate the excess moisture and fom 
detergent granules. Then the de-dust is sprayed onto the granules. The "dry-add** 
10 ingredients are then admixed to fom the finished granular detergent composition. 

This composition delivers in the wash solution about 37 ppm polyethylene 
glycol and al)out 5,1 ppm polyvinylpym)lldone (a ratio of about 7.5:1 PEG:PVP). 
The pH of a 1% aqueous solution of the detergent composition is 1 1. 

Example 2 

15 The following example illustrates the invention and fadlitates its 

understanding. 

1. In a Miniwasher pot of 2 U.S. gallons of 35»C water, 61 grams of detergent 
are added. The mixture is agitated for 1 minute. 

2. The dye source is added under agitation and allowed to mix for 1 minute. 

20 3. A total of twelve tracer swatches are added to the Miniwasher pot and 
washed for 10 minutes. These swatches had previously been balanced by 
Hunter Colorimeter Ua,b values so that ail swatches of a specific type were 
starting uniformly for each treatment 

4. After the wash cyde is complete, the tracer swatches are rinsed in cold water 
25 (TC). 

5. Steps 1-5 am repeated seven times fbr a total of 8 wash cycles using a new 
measurement of detergent, a new dye source, and the same 12 tracer 
swatches fbr each wash cyde. 

6. After wash cyde number 1 , 4. and 8 ttie tracer swatches are dried for 1 hour 
30 and then Ua,b readings are taken on the Huntertab Colorimeter, and a delta 

E (dE) at ttiat cyde is calculated. 

Dve Source — 

C46 Brown Swatch - 3 swatches of 2.5" x 2.5" square are added per pot, per 

cyde. 

35 Tracer Swatches 

4 . 86% Cotlon/1S% Polyester Teny (loop yam is 100% Cotton) 
4-100% Cotton Denim 

' 1 2 
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4 - 100% Cotton Interlock T-shirt 
Condition 

8 grains per gallon water hardness 
35*^ wash water temperature 
7^ rinse water temperature 
Miniwasherof 2 U.S. gallon capacity 
Results 

The following table shows that when the PVP level is cut by approximately 
25% in conjunction with the PEG level being increased by nine times, substantial 
dye transfer inhibition is achieved. Lower delta E (dE) readings represent less 
color change from the original fabric color. 



Treatment 


PEG SOOO 


PVPK-18 


PE<M»VP 










Ratio 










Cycle 1 


Cycle 4 


Cycle 8 


A 


5.1ppm 


11.75ppm 


1:2.3 


1.63 


7.06 


11.52 


B 


46ppm 


8.82ppm 


5.2:1 


0.81 


1.51 


3.14 



15 



As a result, it appears that PE6:PVP ratios dominated by higher PEG amounts 
deliver more dye transfer inhibition. 

Example 3 

The granular laundry detergent composition of the present invention is 
made as described in Example 1, except that 3.9% sodium 
carboxymethylceliutose is used instead of 3.9% polyethylene {^ycol as the 
polymeric agent 
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1. A dye transfer inhibiting composition comprising: (a) dy binding polym rs 
selected from polyvinytpyrrolidone, polyamine N-oxide containing polymer, N- 
vinylimidazole N-vinylpyrroiidone copolymer, and mixtures thereof; and (b) 
polymeric agents selected from alkoxy containing polymers, cellulosic 
derivatives, and mixtures thereof; wherein the ratio of polymeric agent to dye 
binding polymer on a ppm basis delivered in the wash solution is from 2:1 to 
250:1. 

2. A dye transfer inhibiting composition according to Claim 1 wherein the 
polymeric agent is selected from the group consisting of polyethylene glycol, 
cariDoxymethylcellulose, and mixtures thereof. 

3. A dye transfer inhibiting composition according to Claim 1 wherein the dye 
binding polymer is poiyvinylpyrrbfidone, and wherein the ratio of polymeric 
agent to dye trindirig polyrher on a ppm basis delivered in the wash solution is 
from 2:1 to 50:1. 

4. A dye transfer inhibiting composition according to Claim 1 wherein tiie dye 
binding polymer is selected from the group consisting of polyamine N-oxide 
containing polymers. N-vinylimtdazole N-vinylpyrrolidone copolymers, and 
mixtures thereof, and wherein tiie ratio of polymeric agent to dye binding 
polymer on a ppm basis delivered in the wash solution is from 3:1 to 150:1. 

5. A detergent composition which comprises a dye transfer inhibiting 
. composition according to Claim 1 and which further comprises surfactants, 

builders and other conventional detergent ingredients; wherein the amount of 
dye binding polymer in the detergent composition is from 0.01% to 10% by " 
weight, and the amount of polymeric agent in the detergent composition is 
from 0.1% to 15% by weight; and wherein, ttie amount of dye binding polymer 
delivered in the wash solution is from 0.01 ppm to 120 ppm, and the amount 
of polymeric agent delivered in the wash solution is from 1 ppm to 100 ppm. 

6. A det^ent composition according to Claim 5 wherein the amount of 
polymeric agent in the detergent composition Is from 0.2% to 8% by weight, 
and the amount of polymeric agent delivered in the wash solution Is from 3 
ppm to 90 ppm. 

7. A detergent composition according to Claim 5 wherein the dye binding 
polymer is polyvinylpyrrolidone, the amount of dye binding polymer in the 
detergent composition is from 0.001% to 5% by weight, and the amount of 
dye binding polymer delivered in the wash solution is from 0.1 ppm to 75 
ppm. 

8. A detergent composition according to Claim 5 wherein the dye binding 
polymer is selected from the group consisting of polyamine N-oxide 
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containing polym rs, N-vinylimidazole N-vinyipyrrolidone copolymers, and 
mixtures th reof, the amount of dy binding polymer in the det rg nt 
composition is from 0.005% to 5% by weight, and the amount of dy binding 
polymer delivered in the wash solution is from 0.01 ppm to 30 ppm, 

9. A dye transfer inhibiting composition according to Claim 1 wherein the 
polyamine N-oxide containing polymer contains units having the following 
structural fomnula: 

P 
I 

Ax 

I 

R 

wherein P is a polymerisabie unit, whereto the R*N-0 group can be attached 
or wherein the R-N-0 group forms part of the polymerisabie unit or a 
combination of both; 

O O O 

II II II 

wherein A is NC, CO, C, -0-, or -N-; x is 0 or 1 ; and 
wherein R are aliphatic, ethoxylated aliphatic, aromatic, heterocyclic or 
alicydic groups or any combination thereof whereto the nitrogen of the N-0 
group can be attached or wherein the nitrogen of the N*0 group is part of 
these groups. 

10. A dye transfer inhibiting composition according to Claim 1 wherein the N* 
vinyfimidazole N-vinylpyrroHdone copolymer has an average molecular weight 
from 5.000 to1.00a000. 
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